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Abstract 

Background. Saving lives and preventing patients from dropping out of the 

waiting list for liver transplantation due to the progression of portal 

hypertension and the development of complications is an urgent task of 

transplantology in conditions of a donor organ shortage, which causes long 

waiting times for this operation. 
©Korobka V.L., Pasechnikov V.D., Korobka R.V., Pak E.S., Shapovalov A.M., 

Pasechnikov D.V., Sapronova N.G., Khoronko Y.V., 2023 



 

Aim. To study the efficacy of endoscopic band ligation versus no 

intervention in the primary prevention of upper gastrointestinal bleeding 

and assess the impact on survival of patients with ascites listed in the liver 

transplantation waiting list.  

Material and methods. A retrospective comparative study was conducted in 

patients with decompensated liver diseases with severe ascites and varicose 

veins, without a history of bleeding, when included in the waiting list for 

liver transplantation. Primary prevention of bleeding from varices was 

carried out in patients by means of endoscopic ligation of varicose veins 

(n=92, group 1); this intervention was not performed in other patients 

(n=89, group 2). 

Results. The compared groups were comparable in demographics, clinical 

parameters, MELD and Child-Turcotte-Pugh scores, or the incidence of 

severe ascites. The study groups of patients did not have significant 

differences in the numbers of medium-size and large varices. The incidence 

of bleeding was significantly lower in the group of patients with endoscopic 

band ligation as a method of primary prevention than in the group of 

patients without this intervention (23.9% and 78.7%, respectively, 

p=0.0001). Patient survival was significantly higher in the group of patients 

who underwent endoscopic band ligation than in the group of patients 

without interventions, which was established using the Kaplan-Meier 

method (Log Rank=0.0001).  

Conclusion. Primary prevention of bleeding from the upper digestive tract 

through endoscopic band ligation is an effective method of saving lives and 

preventing patients with ascites from dropping out of the liver 

transplantation waiting list in conditions of a donor organ shortageб which 

causes a long waiting period for surgery. 
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BP, blood pressure 
CTP, Child-Turcotte-Pugh  
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EGDS, esophagogastroduodenoscopy 
HCC, hepatocellular carcinoma 
HE, hepatic encephalopathy 
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LT, liver transplantation 
LTWL, liver transplantation waiting list 
NSBB, non-selective β-blockers 
PH, portal hypertension 
USE, ultrasound examination, ultrasonography 
VNT, varices needing treatment 
VV, venous varix 
WGO, World Gastroenterology Organization 

 

Introduction 

Portal hypertension (PH) forms the basis for the progression of liver 

cirrhosis (LC), which determines the development most of its severe 

complications, including ascites, bleeding from varices (VV) of the stomach 

and esophagus, and hepatic encephalopathy (HE) [1]. LC progression is 

predetermined by the severity of PH, the transition from the compensated 

stage to the decompensated stage that has clear clinical markers due to the 



 

development of complications [2]. Patients with decompensated cirrhosis 

should be considered as candidates for liver transplantation (LT) [1]. 

The increase in the number of patients requiring LT worldwide, the 

expansion of indications, the undoubted success of this interventional 

procedure in saving lives contrast with a significant shortage of donor organs 

[3]. This, in turn, causes an increase in the number of patients with 

decompensated LC in the liver transplantation waiting list (LTWL) [4]. 

Undoubtedly, the global epidemic of COVID-19 and the health problems 

associated with this disaster have increased the waiting period for LT [5]. In 

2021, in the regions of the Russian Federation, there was a revival of donor 

activity and the volume of transplant care to the population after its decline 

in 2020 against the epidemic of the new coronavirus infection COVID-19 

[6]. So, during 2021 in the Russian Federation, 2272 potential recipients 

were in the LTWL, of whom 886 were included in the waiting list for the 

first time that year. At the same time, according to the register of the Russian 

Transplant Society, LT was performed in 618 patients in 2021, which 

undoubtedly reflected the imbalance between the number of patients 

awaiting LT and the number of surgical interventions performed [6]. 

An urgent task for specialists in the management of patients who have 

been in LTWL for a long period is to save their lives and prevent delisting due 

to the PH progression and the development of complications [7]. In patients 

with ascites and large VVs (>5 mm) who have a high MELD, Child–

Turcotte–Pugh (CTP) liver injury severities, a primary prevention of bleeding 

through the use of non-selective β-blockers (NSBBs) or endoscopic band 

ligation (EBL) is recommended [1]. Patients with cirrhosis decompensation 

and progressive PH require regular screening. esophagogastroduodenoscopy 

(EGDS) to determine indications for EBL [1, 8, 9]. 



 

Aim 

The aim of the study was to assess the efficacy of endoscopic band 

ligation versus no intervention in the primary prevention of bleeding and its 

impact on survival of patients with ascites included in the liver 

transplantation waiting list. 

 

Material and methods 

A retrospective comparative study was conducted at the Center for 

Surgery and Donation Coordination of the Rostov Regional Clinical 

Hospital after receiving the local Ethics Committee approval had been 

obtained. From a continuously updated electronic database that included 775 

people who had been in LTWL for 1 to 66 months awaiting for LT, we 

enrolled in the study 181 patients with decompensated viral and alcoholic 

cirrhosis who discontinued NSBB for various reasons (absolute or relative 

contraindications, in particular diabetes mellitus, bronchial asthma, chronic 

obstructive pulmonary disease, as well as due to intolerance and/or side 

effects, a decrease in heart rate <60/min and/or systolic blood pressure (BP) 

<90 mm Hg against drug therapy). 

Patients included in LTWL underwent endoscopy to screen for VVs 

with a high risk of bleeding, and with the need for therapy (“varices needing 

treatment” [VNT]) as recommended by the Baveno VI Consensus Workshop 

experts [8] and the World Gastroenterology Organization (WGO) [9]. The 

Guidelines of the International Ascites Club were used to determine the 

severity of ascites [10]. In all patients included in the LTWL, demographic 

and clinical data were obtained, clinical and biochemical tests were 

performed, hemostasis parameters were assessed. Laboratory parameters 

were monitored in patients in a stable condition with a 3-month interval 



 

between re-examinations. Abdominal ultrasound examination (USE) was 

performed at the initial examination and after every 6 months of patient's 

being on the LTWL. The MELD-Na score [11] and CTP class [12, 13] 

scores were determined. 

The inclusion criteria for patients in the study were: the presence of 

esophageal VV (VNT, grades 2 and 3); ascites, grade II or II, no history of 

bleeding from VV before inclusion in the LTWL; in patients with alcoholic 

etiology of cirrhosis: the presence of abstinence for at least within 3 months 

prior to inclusion in LTWL, being confirmed by the reports of narcologists 

and psychiatrists. 

Exclusion criteria were the following: patients with malignancies with 

ascites development. 

When included in LTWL, patients with HBV and HCV-associated 

cirrhosis were treated with antiviral therapy with nucleoside analogues and a 

combination of direct antiviral agents, considering the disease etiology. All 

patients received diuretics; in case of resistance, paracentesis was performed. 

The EBL procedure was performed under sedation using an 

esophagogastroduodenoscope and an endoscopic venous varix ligation kit. 

VV ligation began at the gastroesophageal junction and proceeded 

proximally. During the EBL, from 2 to 4 or more rubber ligatures were used, 

depending on the VV size. EBL was repeated at 4 weeks after the first 

procedure and was repeated afterwards until all [8] VVs meeting the VNT 

criteria had been obliterated. After VV obliteration, control EGDS was 

performed every 3 months. In cases of a relapse development (a new VV 

occurrence), repeated EBL procedures were performed. 

The first group of patients consisted of 92 patients who underwent 

EBL for primary prevention of VV bleeding, the second group included 89 



 

patients without EBL. The primary endpoint of the study was the analysis of 

the EBL efficacy in the primary prevention of bleeding from VVs in the 

compared groups: with and without intervention. The secondary endpoint 

was a study of patient survival in the compared groups: with primary 

prevention of bleeding by EBL and without intervention.  

Data analysis was made using the IBM SPSS Statistics (version 23) 

software. The Kolmogorov–Smirnov test was used to check the normality of 

the distribution of the obtained parameter values. The data obtained from 

samples with a normal distribution of values were presented by arithmetic 

means (M) and standard deviations (SD). The statistical significance of 

differences between the compared values in case of a normal distribution 

was determined by Student's t-test. For the values obtained for studied 

parameters different from a normal distribution, the nonparametric tests were 

used: Wilcoxon test for paired comparisons of dependent variables, Mann–

Whitney (U-test), and Pearson's Chi-square for comparing independent 

variables. Quantitative data in samples with a non-normal distribution were 

expressed using the median (Me), and an interquartile range (IQR, the 

interval between the 25th and 75th percentiles). For qualitative data, 

frequencies and proportions (%) were calculated. The threshold criterion for 

statistical significance of differences was p<0.05. The efficacy of primary 

prevention of VV bleeding (the proportion of patients without bleeding) and 

the survival of patients in the compared groups (with and without 

intervention) was determined by the Kaplan-Meier method with the 

calculation of the logarithmic Log-Rank (Mantel-Cox) criterion. 

 

Results 

Tables 1 and 2 presents the demographic data, clinical, laboratory 



 

parameters, calculated MELD-Na scores, and CTP classes in groups of 

patients with ascites who underwent EBL (n=92) and without interventions 

(n=89) during the period of being in LTWL. 

As can be seen from the demographic and laboratory parameters 

presented in these tables, there were no significant differences between the 

compared groups. The liver damage severity as assessed by the MELD- Na 

score and LC classes by the CTP classification were comparable between the 

two groups of patients included in the study. 

There were no significant differences in the cirrhosis etiology (viral, 

non-viral) between the compared groups. In patients included in the study, 

grade 2 ascites prevailed without statistically significant differences between 

the compared groups; the rates of grade 3 ascites were also comparable 

between the compared groups (30.4% and 32.6%, p=0.421). The compared 

groups had no statistically significant differences in the incidence of 

esophageal VVs classified as grade 2 and grade 3 VNT (p=0.14 and 

p=0.132). 

 

Table 1. Comparative characteristics of parameters between the 

patients with endoscopic band ligation and without interventions 

(normal distribution and different from normal distribution) 

Parameter 
EBL  

(n=92) 
M±SD 

Without EBL 
(n=89) 
M±SD 

Statistical 
significance of 

differences 
Normal distribution (M± SD) 

Age 48.41±11.16 48.47±11.69 0.97 
Hemoglobin, g/L 113.43±23.38 112.55±25.61 0.83 
Leukocytes, x109/L 3.31±0.73 3.19±0.65 0.24 
Platelets, x109/L 75.96±33.78 70.27±37.34 0.28 
Plasma albumin, g/L 36.23±4.54 31.99±4.95 0.59 
MELD-Na 21.21±4.16 20.59±5.31 0.71 

Different from normal distribution (Me; IQR) 



 

International 
normalized ratio 2.03 (1.63–2.45) 1.9 (1.71–2.08) 0.51 

Bilirubin, µmol/L 67.0 (58.00–109.5) 64.0 (55.00–100.00) 0.43 
Creatinine, µmol/L 91.0 (67.45–115.5)  89.0 (62.5–118.5) 0.67 
Na, mmol/L 133.5 (119.0–147.5) 137.5 (105.5–169.5) 0.87 

 

Table 2. Comparative characteristics of parameters between the 

patients with endoscopic band ligation and without interventions 

Parameter 
EBL 

(n=92) 
(%) 

Without EBL 
(n=89) 

(%) 

Statistical 
significance of 

differences 
Male 49 (53.3%) 51 (57.3%) 0.585 
Viral etiology of cirrhosis 
Alcoholic etiology of cirrhosis 

50 (54.3%) 
42 (45.7%) 

46 (51.7%) 
43 (48.3%) 

0.635 
0.549 

Ascites, grade 2 
Ascites, grade 3 

64 (69.6%) 
28 (30.4%) 

60 (67.4%) 
29 (32.6%) 

0.415 
0.421 

VV, degree 2 (VNT) 
VV, degree 3 (VNT) 

62 (67.4%) 
30 (32.6%) 

63 (70.8%) 
26 (29.2%) 

0.140 
0.132 

Child-Turcotte-Pugh, class B 
Child-Turcotte-Pugh, class C 

4 (4.3%) 
88 (95.7%) 

7 (7.9%) 
81 (92.1%) 

0.357 
0.315 

VV, venous varices; LC, liver cirrhosis; VNT, varices needing treatment (varices to be treated). 
 

While being in the LTWL (from 1.5 to 36 months), bleeding from the 

VV developed in 92 patients in the compared groups, of whom 22 patients 

were from the EBL group, and 70 patients from the group without 

interventions (23.9% and 78.7%, respectively, p=0.0001). The presented 

differences between groups of EBL use and without it were obtained in a 

comparative analysis of the proportion of patients without the VV bleeding 

occurrence by using the Kaplan-Meier method with determining the Log-

Rank criterion (p=0.0001) (Fig. 1). 
 



 

 

Fig. 1. Proportion of patients without bleeding after endoscopic band 

ligation or without intervention. (Kaplan-Meier method with Log-Rank 

criterion) 
EBL, endoscopic band ligation; Log Rank (Mantel-Cox), log-rank non-parametric test used to compare two 
survival curves, p=0.0001 

 

During the presented waiting period for LT, 61 patients died. Mortality 

was associated with the VV bleeding development (in 14 patients from the 

EBL- treated group, and in 47 patients without interventions. Survival of 

patients was statistically significantly higher in the group of patients after 

EBL than in the group of patients without interventions, which was 

established using the Kaplan-Meier method (Log Rank =0.0001) (Fig. 2). 
 



 

 

Fig. 2. Patient survival in the groups of patients treated with endoscopic 

band ligation or without intervention (Kaplan-Meier method with Log-

Rank criterion) 
EBL, endoscopic band ligation; Log Rank (Mantel-Cox), log-rank non-parametric test used to compare two 

survival curves, p=0.0001 

 

Discussion 

The development of esophageal VVs is one of the most significant 

consequences of PH due to their possible rupture followed by catastrophic 

bleeding [14], which is the main cause of death in patients with cirrhosis, 

including those waiting for LT [15]. Approximately one third of patients 

with compensated cirrhosis and almost 90% of patients with severe 

decompensated cirrhosis are found to have VVs [16]. The development of 

bleeding from VV with existing ascites is an extremely unfavorable factor 



 

that increases the likelihood of death due to progressive cirrhosis 

decompensation [1, 2]. 

It is known that differences in the etiology and severity of cirrhosis 

can affect the outcomes of the disease, in particular, the development of VV 

bleeding [17]. In our study, the two groups of patients had no significant 

differences in the etiology of cirrhosis (viral, alcoholic), and they were 

comparable in terms of the MELD-Na score and CTP classes reflecting the 

severity of the disease. The presence of severe ascites (of the 2nd or 3rd 

degree) predetermined the necessity of the screening endoscopy as 

recommended by the International Baveno VI and VLL Consensus 

Workshop experts [1, 8]. Identification of VVs qualified as grade 2 and 3 

VNT in patients with no bleeding prior to inclusion in LTWL led to 

choosing the strategy for the primary prevention of this LC complication [1, 

18]. Since the study included patients who discontinued NSBB for various 

reasons (presence of contraindications for their use, intolerance, low systolic 

blood pressure and/or heart rate), we used EBL as a recommended 

alternative method for primary prevention of bleeding in the presence of 

ascites and threat of bleeding [1, 8, 18]. The group of patients without 

intervention consisted of patients who either refused from EBL procedure or 

showed no technical feasibility of its performance. Our study confirmed the 

high efficacy of the EBL technique for this patient category in reducing the 

incidence of bleeding from the upper GI tract and the bleeding-associated 

mortality as compared to patients without intervention, which is consistent 

with the data presented by S. Vadera et al. [17]. 

We consider it important to demonstrate the possibility of saving lives 

and preventing the dropout of patients with ascites during the long-term 

waiting for LT due to a donor organ shortage. 



 

One of the shortcomings of our study is the lack of early diagnosis of 

PH progression by measuring the intrahepatic venous pressure gradient or 

determining the changes over time in stiffness by means of liver 

elastography, which would optimize the timing of intervention in patients 

with ascites awaiting LT. 

 

Conclusions 

1. The presence of varices in patients with ascites included in the liver 

transplantation waiting list is associated with the risk of bleeding, 

threatening with the development of rapid decompensation of liver cirrhosis 

and death while waiting for this operation. 

2. Endoscopic band ligation effectively reduces the incidence of 

bleeding from the upper digestive tract, and the mortality associated with the 

occurrence of venous varix bleeding. 

3. Endoscopic band ligation should be considered as a method of 

primary prevention of bleeding in patients with liver cirrhosis having a high 

risk of venous varix rupture in case of intolerance or contraindications to the 

use of non-selective β- blockers. 

 

References 

1. De Franchis R, Bosch J, Garcia-Tsao G, Reiberger T, Ripoll C; 

Baveno VII Faculty. Baveno VII – Rene-wing consensus in portal 

hypertension. J Hepatol. 2022;76(4):959–974. PMID: 35120736 

https://doi.org/10.1016/j.jhep.2021.12.022 

2. D'Amico G, Bernardi M, Angeli P. Towards a new definition of 

decompensated cirrhosis. J Hepatol. 2022;76(1):202–207. PMID: 34157322 

https://doi.org/10.1016/j.jhep.2021.06.018 



 

3. International report on organ donation and transplantation 

activities. Executive summary. 2018. October, 2020. Available at: 

https://www.transplant-observatory.org/wp-content/uploads/2020/10/glorep2

018-2.pdf [Accessed March 30, 2023]. 

4. Toniutto P, Zanetto A, Ferrarese A, Burra P. Current challenges and 

future directions for liver transplantation. Liver Int. 2017;37(3):317–327. 

PMID: 27634369 https://doi.org/10.1111/liv.13255 

5. Russo FP, Izzy M, Rammohan A, Kirchner VA, Di Maira T, 

Belli LS, et al. Global impact of the first wave of COVID-19 on liver 

transplant centers: a multi-society survey (EASL-ESOT/ELITA-ILTS). J 

Hepatol. 2022;76(2):364–370. PMID: 34653592 

https://doi.org/10.1016/j.jhep.2021.09.041 

6. Gautier SV, Khomyakov SM. Organ donation and transplantation 

in the Russian Federation in 2021. 14th Report from the Registry of the 

Russian Transplant Society. Russian Journal of Transplantology and 

Artificial Organs. 2022;24(3):8–31. (In Russ.). 

https://doi.org/10.15825/1995-1191-2022-3-8-31 

7. Korobka VL, Pasechnikov VD, Korobka RV, Pak ES, Shapovalov 

AM. Use of endoscopic band ligation alone and in combination with 

nonselective beta blockers for prevention of variceal bleeding in ascites 

patients on the liver transplant waiting list. Russian Journal of 

Transplantology and Artificial Organs. 2022;24(3):42–50. (In Russ.). 

https://doi.org/10.15825/1995-1191-2022-3-42-50 

8. De Franchis R, Baveno VI Faculty. Expanding consensus in portal 

hypertension: report of the Baveno VI consensus workshop: stratifying risk 

and individu-alizing care for portal hypertension. J Hepatol. 



 

2015;63(3):743–752. PMID: 26047908 

https://doi.org/10.1016/j.jhep.2015.05.022 

9. Esophageal Varices. World Gastroenterology Organisation Global 

Guidelines. January 2014. World Gastroenterology Organisation; 2013. 

Available at: 

https://www.worldgastroenterology.org/guidelines/esophageal-varices/esoph

ageal-varices-english [Accessed March 30, 2023]. 

10. Moore KP, Wong F, Gines P, Bernardi M, Ochs A, Salerno F, et 

al. The management of ascites in cirrhosis: report on the consensus 

conference of the international Ascites club. Hepato-logy. 2003;38(1):258–

266. PMID: 12830009 https://doi.org/10.1053/jhep.2003.50315 

11. Leise MD, Kim WR, Kremers WK, Larson JJ, Larson JJ, 

Benson JT, et al. A revised model for end-stage liver disease optimizes 

prediction of mortality among patients awaiting liver transplantation. 

Gastroenterology. 2011;140(7):1952–1960. PMID: 21334338 

https://doi.org/10.1053/j.gastro.2011.02.017 

12. Child CG, Turcotte JG. Surgery and portal hypertension. Major 

Probl Clin Surg. 1964;1:1–85. PMID: 4950264 

13. Pugh RN, Murray-Lyon IM, Dawson JL, Pietroni MC, Williams 

R. Transection of the oesophagus for bleeding oesophageal varices. Br J 

Surg. 1973;60(8):646–649. PMID: 4541913 

https://doi.org/10.1002/bjs.1800600817 

14. Garcia-Tsao G, Sanyal AJ, Grace ND, Carey WD. The Practice 

Guidelines Committee of the American Association of the Study of Liver 

Diseases, The Practice Parameters Committee of the American College of 

Gastroenterology. Prevention and management of gastroesophageal varices 



 

and variceal hemorrhage in cirrhosis. Hepatology (Baltimore, Md.). 

2007;46(3):922–938. PMID: 17879356 https://doi.org/10.1002/hep.21907 

15. Carrion AF, Martin P. Keeping patients with end-stage liver 

disease alive while awaiting transplant: management of complications of 

portal hypertension. Clin Liver Dis. 2021;25(1):103–120. PMID: 33978573 

https://doi.org/10.1016/j.cld.2020.08.007 

16. Kovalak M, Lake J, Mattek N, Eisen G, Lieberman D, Zaman A. 

Endoscopic screening for varices in cirrhotic patients: data from a national 

endoscopic database. Gastrointest Endosc. 2007;65(1):82-88. PMID: 

17185084 https://doi.org/10.1016/j.gie.2006.08.023 

17. Vadera S, Yong CWK, Gluud LL, Morgan MY. Band ligation 

versus no intervention for primary prevention of upper gastrointestinal 

bleeding in adults with cirrhosis and oesophageal varices. Cochrane 

Database Syst Rev. 2019;6(6):CD012673. PMID: 31220333 

https://doi.org/10.1002/14651858 

18. Roccarina D, Best LM, Freeman SC, Roberts D, Cooper NJ, 

Sutton AJ, et al. Primary prevention of variceal bleeding in people with 

oesophageal varices due to liver cirrhosis: a network meta-analysis. 

Cochrane Database Syst Rev. 2021;4(4):CD013121. PMID: 33822357 

https://doi.org/10.1002/14651858.CD013121.pub2 

 

Information about the authors 

Vyacheslav L. Korobka, Prof., Dr. Sci. (Med.), Chief Physician, 

Rostov Regional Clinical Hospital; Head of the Department of 

Reconstructive, Cardiovascular, Thoracic, Maxillofacial Surgery and 

Transplantation, Rostov State Medical University, https://orcid.org/0000-

0003-3205-4647 

https://orcid.org/0000-0003-3205-4647
https://orcid.org/0000-0003-3205-4647


 

20%, study design development, correction and approval of the final 

version of the article 

Viktor D. Pasechnikov, Prof., Dr. Sci. (Med.), Gastroenterologist, 

Gastroenterological Department of the Center for Surgery and Donation 

Coordination (Regional), Rostov Regional Clinical Hospital; Head of the 

Department of Therapy with a Dietology Course, Stavropol State Medical 

University, https://orcid.org/0000-0003-2280-3931, passetchnikov@mail.ru 

20%, analysis of the literature, development of study design, 

processing of results, analysis of the obtained data, interpretation of data, 

correction of the article 

Roman V. Korobka, Cand. Sci. (Med.), Head of the Surgical 

Department No. 1 of the Center for Surgery and Donation Coordination 

(Regional), Rostov Regional Clinical Hospital; Associate Professor of the 

Department of Reconstructive, Cardiovascular, Thoracic, Maxillofacial 

Surgery and Transplantology, Rostov State Medical University, 

https://orcid.org/0000-0002-4489-4232 

15%, statistical data processing, data interpretation 

Ekaterina S. Pak, Cand. Sci. (Med.), Gastroenterologist of the 

Gastroenterological Department of the Center for Surgery and Donation 

Coordination (Regional), Rostov Regional Clinical Hospital; Assistant of the 

Department of Reconstructive, Cardiovascular, Thoracic, Maxillofacial 

Facial Surgery and Transplantology, Rostov State Medical University, 

https://orcid.org/0000-0002-9552-2666, katya_pack-k@mail.ru 

15%, statistical data processing, data interpretation 

Alexander M. Shapovalov, Cand. Sci. (Med.), Deputy Chief Physician 

for Organizational and Methodological Work, Rostov Regional Clinical 

Hospital, https://orcid.org/0000-0002-1942-7122 

https://orcid.org/0000-0002-4489-4232
https://orcid.org/0000-0002-9552-2666
https://orcid.org/0000-0002-1942-7122


 

15%, literature analysis, data analysis 

Dmitry V. Pasechnikov, Cand. Sci. (Med.), Associate Professor of the 

Department of Therapy with a Dietetics Course, Stavropol State Medical 

University, https://orcid.org/0000-0001-7302-3690 

15%, literature analysis, data analysis 

Natalya G. Sapronova, Assoc. Prof., Dr. Sci. (Med.), Head of the 

Department of Surgical Diseases No.1, Rostov State Medical University, 

https://orcid.org/0000-0001-9650-848X 

5%, literature analysis, data analysis 

Yury V. Khoronko, Prof., Dr. Sci. (Med.), Head of the Department of 

Operative Surgery and Topographic Anatomy, Rostov State Medical 

University, https://orcid.org/0000-0002-3752-3193 

5%, literature analysis, data analysis 
 

The article was received on January 9, 2023; 

approved after reviewing January 24, 2023; 

accepted for publication March 29, 2023 

https://orcid.org/0000-0001-7302-3690
https://orcid.org/0000-0001-9650-848X
https://orcid.org/0000-0002-3752-3193

